Analysis and Design of Management Information System for Power Cmmunication Network by 田生祥
学校编码：10384                              分类号      密级        
学号：X2012230187                                        UDC       
 
 
工 程 硕 士 学 位 论 文 
                                           
电力通信网络管理信息系统的分析与设计 
Analysis and Design of Management Information System for 




指  导  教  师： 陈海山  教授
专  业  名  称： 软 件 工 程
论文提交日期： 2014 年 3 月
论文答辩日期： 2014 年 4 月
学位授予日期：      年   月
 
 
指  导  教  师：           
答辩委员会主席：           
 






















另外，该学位论文为(                        )课题(组)的研
究成果，获得(                  )课题(组)经费或实验室的资助，































(     )1.经厦门大学保密委员会审查核定的保密学位论文，于    
年  月  日解密，解密后适用上述授权。 






                             声明人(签名)： 















































































With the rapid development of China's national economy, the scale of electric 
power system is expanding, as a result the requirements are also increasing on the 
reliability, intelligence and integration of electric power communication network 
management. 
This thesis analyzes the current construction situation and existing problems of 
the  electric power communication network. Aiming at multiple management levels, 
variety equipment types and complex network structure, the basic requirements and 
solutions are put forward to the construction of power communication network 
management system (here in after referred to as PCNMS).. 
This thesis discusses the basic architecture of PCNMS and analyses the system 
requirements on function, performance, safety, non-function and rights management. 
By analyzing the related technologies, this paper describes the construction scheme of 
PCNMS based on B/S structure, and analyzes in depth the equipment scheduling, 
maintenance management, defect handling and other work in daily maintenance. 
The management structure and each application module of PCNMS is designed 
in detail in this thesis. It is to ensure that the system is suitable for the communication  
information network processing, can meet the demands of the information service in 
flexibility and variability, is adaptable to the complexity of the communication 
network and dynamic characteristics. Ultimately the system is able to implement 
centralized monitoring and management over multiple specialties communication 
network, and  provide corresponding process management with the demand of 
maintenance and management on power communication network. 
 
































第 1 章 绪论 .............................................................................................. 1 
1.1 课题研究背景和意义 ..................................................................................... 1 
1.1.1 选题依据 ................................................................................................ 1 
1.1.2 研究背景 ................................................................................................ 1 
1.1.3 研究意义 ................................................................................................ 1 
1.2 研究现状 ......................................................................................................... 1 
1.2.1 通信网络现状 ........................................................................................ 1 
1.2.2 电力系统通信网络简述 ........................................................................ 2 
1.3 论文研究内容和组织结构 ............................................................................. 2 
第 2 章 系统相关技术 .............................................................................. 4 
2.1 集中管理技术 ................................................................................................. 4 
2.2 数据库技术 ..................................................................................................... 5 
2.3 编程技术 ......................................................................................................... 6 
2.3.1 ADO 编程技术 ....................................................................................... 6 
2.3.2 VC 中进行 ADO 编程 ........................................................................... 7 
2.3.3 基于 B/S 架构的系统方案 ..................................................................... 7 
2.5 本章小结 ......................................................................................................... 8 
第 3 章 系统分析 ...................................................................................... 9 
3.1 系统架构规划 ................................................................................................. 9 
3.1.1 系统架构方案 ........................................................................................ 9 
3.1.2 服务器管理 .......................................................................................... 10 
3.1.3 交换器管理 .......................................................................................... 11 
3.1.4 业务流程分析 ...................................................................................... 13 
3.2 权限管理分析 ............................................................................................... 13 
















3.3.1 功能需求描述 ...................................................................................... 15 
3.3.2 系统用例分析 ...................................................................................... 16 
3.3.3 系统功能结构 ...................................................................................... 18 
3.4 性能需求分析 ............................................................................................... 18 
3.4.1 系统性能需求 ...................................................................................... 18 
3.4.2 系统安全需求 ...................................................................................... 20 
3.5 本章小结 ....................................................................................................... 21 
第 4 章 系统总体设计 ............................................................................ 22 
4.1 系统设计概述 ............................................................................................... 22 
4.1.1 系统设计原则 ...................................................................................... 22 
4.1.2 系统组成 .............................................................................................. 22 
4.2 系统架构设计 ............................................................................................... 23 
4.2.1 系统分层设计 ...................................................................................... 24 
4.2.2 有线网络设计 ...................................................................................... 25 
4.2.3 无线网络设计 ...................................................................................... 27 
4.2.4 系统控制层设计 .................................................................................. 28 
4.2.5 软件架构设计 ...................................................................................... 29 
4.3 系统监控设计 ............................................................................................... 30 
4.3.1 网络故障监控 ...................................................................................... 30 
4.3.2 系统性能监管 ...................................................................................... 31 
4.3.3 系统配置监控 ...................................................................................... 32 
4.3.4 系统安全监控 ...................................................................................... 32 
4.3.5 系统缺陷监管 ...................................................................................... 33 
4.4 系统功能设计 ............................................................................................... 34 
4.4.1 系统调度操作 ...................................................................................... 34 
4.4.2 系统人机交互 ...................................................................................... 35 
4.4.3 系统数据查询 ...................................................................................... 37 
4.4.4 设备应用与控制 .................................................................................. 38 















4.5.1 系统网络部署 ...................................................................................... 38 
4.5.2 系统网络配置 ...................................................................................... 39 
4.5.3 网络 IP 配置 ........................................................................................ 40 
4.6 本章小结 ....................................................................................................... 42 
第 5 章 系统详细设计 ............................................................................ 43 
5.1 系统界面设计 ............................................................................................... 43 
5.1.1 系统主界面 .......................................................................................... 43 
5.1.2 用户登录设计 ...................................................................................... 44 
5.2 节点接入设计 ............................................................................................... 45 
5.2.1 核心层节点接入 .................................................................................. 45 
5.2.2 骨干层节点接入 .................................................................................. 47 
5.2.3 接入层节点接入 .................................................................................. 47 
5.3 通信网络故障监控模块 ............................................................................... 48 
5.4 通信网络动态监控模块 ............................................................................... 50 
5.5 通信线程设计 ............................................................................................... 50 
5.5.1 客户端通信线程 .................................................................................. 50 
5.5.2 通信命令转发器 .................................................................................. 52 
5.5.3 XML 通信信息解析器 ......................................................................... 53 
5.5.4 通信信息刷新线程 .............................................................................. 55 
5.5.5 新通信信息提示线程 .......................................................................... 56 
5.6 本章小结 ....................................................................................................... 58 
第 6 章 总结与展望 ................................................................................ 59 
6.1 总结................................................................................................................ 59 
6.2 展望................................................................................................................ 59 
参考文献 ................................................................................................... 61 
































Chapter 1 Introduction ............................................................................. 1 
1.1 Research Background and Significance ........................................................ 1 
1.1.1 Basis of Selected Topics ......................................................................... 1 
1.1.2 Research Background ............................................................................. 1 
1.1.3 Research Significance ............................................................................. 1 
1.2 Research Status ............................................................................................... 1 
1.2.1 Conmunication Network Status .............................................................. 1 
1.2.2 Overview of Power System Conmunication Network ............................ 2 
1.3 Research Contents and Outline of the Dissertation ..................................... 2 
Chapter 2 System Related Technologies ................................................. 4 
2.1 Concentration Management Technology ...................................................... 4 
2.2 Database Technology ...................................................................................... 5 
2.3 Programming Technology .............................................................................. 6 
2.3.1 ADO Programming Technology ............................................................ 6 
2.3.2 ADO Programming in VC...................................................................... 7 
2.3.3 System Scheme Based on B/S Framework ............................................. 7 
2.5 Summary .......................................................................................................... 8 
Chapter 3 System Analysis ....................................................................... 9 
3.1 System Framework Planning ......................................................................... 9 
3.1.1 System Framework Scheme .................................................................... 9 
3.1.2 Server Management .............................................................................. 10 
3.1.3 Exchanger Management ........................................................................ 11 
3.1.4 Business Process Analysis .................................................................... 13 
3.2 Roles Management Analysis ......................................................................... 13 
















3.3.1 Function Requirement Description ....................................................... 15 
3.3.2 System Cases Analysis ........................................................................ 16 
3.3.3 System Function Structure ................................................................... 18 
3.4 System Performance Analysis ...................................................................... 18 
3.4.1 System Performance Requirements ...................................................... 18 
3.4.2 System Security Requirements ............................................................. 20 
3.5 Summary ........................................................................................................ 21 
Chapter 4 System Overall Design .......................................................... 22 
4.1 System Design Overview .............................................................................. 22 
4.1.1 System Design Principles ..................................................................... 22 
4.1.2 System Components .............................................................................. 22 
4.2 System Architecture Design ......................................................................... 23 
4.2.1 System Layered Design ........................................................................ 24 
4.2.2 Wired Network Design ......................................................................... 25 
4.2.3 Wireless Network Design ..................................................................... 27 
4.2.4 Design of System Control Layer ........................................................... 28 
4.2.5 Software Architecture Design ............................................................... 29 
4.3 System Monitoring Design ........................................................................... 30 
4.3.1 Network Breakdown Monitoring ......................................................... 30 
4.3.2 System Performance Supervision ........................................................ 31 
4.3.3 Configure System Monitoring .............................................................. 32 
4.3.4 System Security Monitoring ................................................................. 32 
4.3.5 System Faultiness Supervision ............................................................. 33 
4.4 System Function Design ............................................................................... 34 
4.4.1 System Scheduling Operation ............................................................... 34 
4.4.2 System Human-computer Interaction ................................................... 35 
4.4.3 System Data Query ............................................................................... 37 
4.4.4 Equipment Application and Control ..................................................... 38 















4.5.1 System Network Deployment ............................................................... 38 
4.5.2 Configure System Network ................................................................... 39 
4.5.3 Configure Network IP ........................................................................... 40 
4.6 Summary ........................................................................................................ 42 
Chapter 5 System Detailed Design ........................................................ 43 
5.1 System Interface Design ............................................................................... 43 
5.1.1 System Main Interface .......................................................................... 43 
5.1.2 User Login Design ................................................................................ 44 
5.2 Node Connection Design ............................................................................... 45 
5.2.1 Node Connection of Core Layer ........................................................... 45 
5.2.2 Node Connection of Backbone Layer ................................................... 47 
5.2.3 Node Connection of Access Layer ........................................................ 47 
5.3 Module of Communication Network Breakdown Monitoring ................. 48 
5.4 Module of Communication Network Dynamic Monitoring ...................... 50 
5.5 Communication Threads Design ................................................................. 50 
5.5.1 Client Communication Threads ............................................................ 50 
5.5.2 Communication Command Transponder .............................................. 52 
5.5.3 XML Communication Information Parser ............................................ 53 
5.5.4 Communication Information Refresh Threads ..................................... 55 
5.5.5 Prompt Threads of New Communication Information ......................... 56 
5.6 Summary ........................................................................................................ 58 
Chapter 6 Conclusions and Future Work ............................................. 59 
6.1 Conclusions .................................................................................................... 59 
6.2 Future Work .................................................................................................. 59 
References ................................................................................................ 61 



























Degree papers are in the “Xiamen University Electronic Theses and Dissertations Database”. Full
texts are available in the following ways: 
1. If your library is a CALIS member libraries, please log on http://etd.calis.edu.cn/ and submit
requests online, or consult the interlibrary loan department in your library. 
2. For users of non-CALIS member libraries, please mail to etd@xmu.edu.cn for delivery details.
厦
门
大
学
博
硕
士
论
文
摘
要
库
